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CHAPTER | X
DESI GN ANALYSI S

1. GENERAL. The requirenments and procedures for the
preparation of a project design analysis are contained in ER
1110- 345-700. Basically this ER addresses the contents
required in a final design analysis for Contract Plans and
Specifications. Information in this chapter supplenents ER
1110- 345-700. Additional guidance on contents of design

anal ysis for other phases of design in this docunent are in
chapter Xl that covers subm ssion requirenents and chapters |
t hrough VI for technical disciplines. The design analysis wll
consi st of bound assenblies to define the project, and present
functional and engineering criteria, design analysis
conput ati ons, drawi ngs, specifications and estinmated costs.
Copies of the cost estinmate shall be furnished as specified in
Chapter X. Contents in the design analysis shall be suitable
for independent technical review, permanent record purposes,
for use in adapting the design to other sites, and future re-
eval uati on and nodification of the construction.

2. PREPARATI ON.

2.1 Size and Layout. The design analysis shall be produced
by a word processor and letter quality printer (using 12 point
size print). Hand printed, sketches, photographed materia
shall be scanned to forman electronic inage in the design
analysis. Generally material shall be prepared for
reproduction on vertically oriented A4 netric, 210nm x 297 mm
(8.3 inches x 11.7 inches) or standard 8 % x 11-inch sheet
size when netric is not available. Larger sheets, A3 netric,
297 mm X 420 mm folded to the prescribed size may be utilized
when appropriate for drawings. All side margins will be 25 mm
(1 inch) mnimumto permt side binding and head-to-head
dupl i cati on.

2.2 Organization. The design analysis for projects with nore
t han one building or facility will be organi zed into vol unmes
for each major facility with a title page and conplete table
of contents for each volunme. The individual parts, chapters
and sheets of the design analysis for each facility shall be
nunbered sequentially and bound under one cover (insofar as
practicable) indicating the volume nunmber (if nore than one),
the name of the facility, the name of the project if

different, the project nunber, fiscal year, date of
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publication, and the drawi ng and specification nunbers
assigned to the facility. Covers will be a durable materi al
with information to indicate contents thereon.

2.3 Classified Material. Every effort will be made to
prepare the design analysis as to permt it to be an

uncl assified docunent, with proper reference to sources of
classified material. Design analyses containing classified
material will be marked and handl ed in accordance with
appl i cabl e security regul ati ons.

2.4 Design Cal culations. Design analysis shall be prepared in
metric. Technical design analysis will be performed and
checked by separate individuals. An independent technical
review shall be acconplished in accordance with a design
Quality Control Plan (QCP) The nanes or initials and
registration of individuals perform ng the independent
technical review will be indicated on the conputation pages or
a cover sheet for the calculations. Presentation will be
clear and | egible. The source of |oading conditions, fornulas,
references and tabul ati on showing all design | oads and
conditions will be identified. Assunptions and concl usions

wi Il be explained and cross-referencing will be clear.

2.5 Automated Data Processing. When conputer prograns are
used, the design analysis should include a conplete listing of
the i nput and out put data, and cal cul ati ons necessary for
preparation of the input data. |Input should be annotated to
facilitate a reviewer's verification of data. Conputer output
should be in a format that identifies results by proper columm
headi ngs and line identification keyed to a sketch of the
structure if necessary. Vol um nous output data may be
included in a separate volunme or, output presentation may be
limted to key sections or to typical results when output is

repetitive. Conputer progranms will be considered "approved" or
"non- approved," where approval is subject to District approval
for A-E designs. Approved prograns will be those comonly

used prograns judged to be reliable and thoroughly debugged,;
exanpl es of approved progranms are BLAST, STRUDL and COGO

Non- approved prograns are typically those witten by an

i ndi vi dual engineer to sinplify repetitive conputations.

When non-approved prograns _are used the design analysis nust
include a description of the theories, assunptions and design
net hods enpl oyed, sufficient to verify validity of the




program Non- approved prograns will require a hi gher degree
of i nput description and output verification.

2.6 Standard Design. Analyses for standard designs shall be
prepared in accordance with the requirenents of ER 1110-345-700
and applicable requirenments in this chapter. Modifications of
st andard design analysis shall be acconplished to nmeet project
site conditions as authorized by ER 1110-345-700.

2.7 O her Data. Codes, manuals, special investigations and
reports are to be considered and used as applicable.

2.8 Subm ssion. Except when specifically exenpted, a design

anal ysis will acconpany all draw ngs subm tted. The design
anal ysis presented with prelinmnary or partially conpleted
work will be as conplete as the stage of design progress

permts. Types of submttals along with a description of the
required contents for that type are outlined in Chapter XI.

Whi ch of the types of submittals are required is stated in the
A-E contract.

3. FORMAT AND CONTENT. The basic design analysis format for
each phase of the design (Air Force Project Definition, Arny
Proj ect Engi neering, Arny Concept, Army and Air Force
Charette, Prelimnary, Final, and Corrected Final) are
essentially the sanme, adjusted for the particular |evel of
design and the type of facility. The follow ng pages present
the format to be used in the preparation of the Design

Anal ysis for each discipline. ER 1110-345-700 and the other
chapters of this docunent provide itens to be addressed in the
Desi gn Anal ysi s, Draw ngs, and Specifications.

4. DESI GN ANALYSI S TABLE OF CONTENTS.

Part 1 CGeneral Description
Part 2 Desi gn Requi renments and Provi sions
Chapter 1 Civil
Chapter 2 Envi ronment al
Chapter 3 Archi tectural
Chapter 3 A I nterior Design
Chapter 4 Structural
Chapter 5 Mechani ca
Chapter 6 El ectri cal
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Chapter 7 Fire Protection and Life Safety

Chapter 8 Physi cal Security
Part 3 O&M Pr ovi si ons
Appendi x A Pavement Design
Appendi x B Foundati on Design Anal ysis
Appendi x C Construction Phasing Data
Appendi x D Physi cal | y Handi capped Checkl i st
Appendi x E Quality Control Plan

At tachnment s

Attachment A Cost Estimate (See Paragraph 6 in
Chapter X, a separate cost
estimate shall be furnished to
di strict cost engineer for Final
and Corrected Final designs)

Attachment B Drawi ngs, Sketches, Photographs
(A separate set of draw ngs
shall be furnished for Final and
Corrected Final designs)

Attachment C Speci fications (See Paragraph 2 in
Chapter VII1; a separate set of
specifications shall be furnished
for Final and Corrected Final
desi gns)

Attachnments D thru Z M scel | aneous (Design
conput ati ons, etc.)

(*) Not e: The above list includes itens that nust be in the
Final Design. The following item descriptions are asterisked
to indicate itens that nust be included in the design anal yses
subm ttal for project definition, and project engineering
phases for a particular construction feature. |f a Part or
Chapter is not appropriate, document with "N A".




PART 1 — GENERAL DESCRI PTI ON

Descri be the purpose and scope of the particular stage of
design, and the particular project being designed, generally
as follows:

*1. Directive Authorization and Project Description. Gve
Job Number, Directive Authorization(s) nunber and date, item
cat egory code number, nonenclature, directive scope,
programed dollars, and cost |limtation dollars. Provide a
bri ef general description of the project.

*2. A-E Contract Data. Copies of DD Form 1391 (Arny
projects) and Engineering Instructions with A-E Service
Contract Nunmber and date of Notice to Proceed.

*3. Background Criteria. Describe definitive drawings if
applicable, and all other draw ngs or data furnished for
design of project. State whether new design or site-adapted.

*4, Governnent - Furni shed Equi pnent. List any known equi pnent
to be furnished and/or installed by the using service. List
any known equi pnment to be furnished by the Governnent and
installed by the construction contractor.

*5. Security Provisions/Force Protection. State any overal
security requirenents relating to the project. Address assets
to be protected, aggressor threat, and tactics designed

agai nst, |evel of protection.

6. User Information. A conpilation of operational
characteristics related to design provisions for efficient
utilization and mai ntenance of the overall project to include
features built in to provide flexibility, aid housekeeping,
control service systens, and provide safety.

*7. Site Visit and Conference Notes. Include copy of notes.

*8. Waivers/Permts. List any waivers that are required,
such as fire clearance, building spacing, airfield clearance,
POL, ammunition/expl osive area, sole source products, etc.

St at e what agency nust approve the waiver. Wiver request and
docunment ati on therefor should be submtted under separate
cover.




*9, Design Quality Control Plan (QCP). An separate QCP shal
be attached as Appendix E to each Design Analysis submttal.
See A-E contractual provisions and the district Quality
Managenent Plan for the required content.

*10. Econom ¢ Summmary.

10.1 Summarize results of econonm c analysis and refer to
specific portions of the design anal yses which contain the
econom ¢ anal ysi s.

10.2 Identify results of value engineering studies performed
on the project design.

11. Constructi on.

11.1 Instruction. Designer shall provide directions to field
constructi on managers for special subjects such as new and
sensitive technology itens and features needing particular
attention for quality control, workmanship, assenbly, etc.

11.2 Phasing. Sunmarize any known or antici pated
construction phasi ng/ sequenci ng requi rements. Refer to
Appendi x C for details of phasing.

11.3 Duration. Length of construction period in cal endar
days, not including weather delays. Coordinate with Appendi x
C.

*12. Design Problens. Cite any special problens encountered,
with recommended solution. Note any significant changes made
fromcriteria and/ or previous design stages.

13. Guide Specifications. List all applicable guide
specifications.




PART 2 — DESI GN REQUI REMENTS AND PROVI SI ONS

This part of the design analysis will include subparts for
each maj or design discipline.

CHAPTER 1 - CIVIL

*1. Site Anal ysis.

*1.1. Existing site description, including facilities,
utilities to remain, to be renpved, and/or to be rel ocated.

1.2 Analysis of the npst effective use and adaptation of the
site for the proposed facility. Briefly explain building
orientation, building setbacks, driveway and sidewal k

| ocati ons and wi dths, parking area |ocations and sizes,
wal ki ng di stance consi deration, enmergency access, mil and
gar bage access, environnmental considerations, and functional
relati onships to other facilities. Show parking allocation
cal cul ations. State whether or not the facility will be
accessi ble to the physically handi capped.

*1.3 Security. Describe the force protection neasures
designed into the site analysis to mtigate aggressor threats
such as standoff zones, and vehicul ar barriers.

1.4 Briefly explain other siting considerations such as
reversal of standard plan and functional and esthetic
relationship with surroundi ngs. Explain rationale for

| ocati ons of borrow areas, disposal sites, and contractor
pl ant areas.

*2. Grading. State the m nimum and maxi num grades utilized
to

devel op the desired gradi ng and drai nage plan. State the
rational e used in establishing the finish floor elevation of
t he

bui | di ng(s) and the overall grading and drai nage plan. Any
deviation fromcriteria should be stated and fully expl ai ned.

*3. Pavenents.
*3.1 ldentify the areas to be paved and the type of pavenent

to be used. Reference Appendi x A of Design Analysis, pavenent
Desi gn.



3.2 The type and volume of traffic, class of roads, and

Desi gn I ndex should be stated, with jurisdiction for any
deviation fromcriteria for those classes. Streets should be
classified per TM 5-822-2 (AFM 88-7, Chapter 5).

3.3 Al pavenent information should reflect the date and
recommendati ons. Reference Appendi x A of Design Analysis for
addi tional information.

4. St or m Dr ai nage.

4.1 Proposed storm frequency, rainfall intensity, and nethods
used for determ nation of rate of run-off and design of
dr ai nage features.

4.2 Provide a description of the existing and proposed

drai nage patterns, the rationale for the proposed design, and
t he

i npact of future devel opment on drai nage.

4.3 Proposed types of materials to be specified for culverts,
stormdrains, and related structures.

4.4 Describe special drainage structures.

4.5 Provide drainage cal cul ati ons and drai nage area maps as
an attachnment to the design analysis. See paragraph 10,
Cal cul ati ons.

*5, Utilities.

*5.1 Water Supply and Distribution. General explanation of
the existing service. Were nmmpjor extensions are required,

descri be system indicating type, storage, condition, water

pressures, and unsatisfactory el enents.

5.1.1 Provide statenment on type of construction, proposed
materials, required flows or capacities, including designer's
sel ected pipe sizes. Where punp stations, storage, or
treatment plants are involved, include tentative sizes and
basic data (population, fire flows etc.) used in sizing

equi pnent. Provide the donestic and/or fire protection
demand(s) and state the static and residual pressure at the
building line. State the static and residual pressure in the
existing main at the flow rates of the new facility. Cross-
reference the nmechani cal design analysis for the determ nation
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of the water demand. State requirenents for valves, neters,
and fire hydrants. Attach conplete cal cul ations for sizing
wat er pi pi ng.

*5.2 Sanitary Sewer. Provide a general description of the
exi sting sewer systemlocated within the area. Describe the
revised systemas it relates to the operation of the existing
system and the proposed new facility.

5.2.1 Describe type of new system conveyance sizes and
grades, pipe materials, and contributing flows. \here lift
stations are required, state type of construction, and punp
type, flow, head, size, and nunber. State requirenments for
manhol es and cl eanouts. Attach all calcul ations used in the
sizing of system

5.3 Landscape Irrigation. Provide a general summary of
systemrequirenents, including required application rates and
types of heads specified. Describe user requirenents as to
system features and operation used in preparation of the
speci fications.

*5.4 (Gas Supply and Distribution. Provide a general
description of the existing gas systemlocated within the
area. Describe the new systemas it relates to the operation
of the existing system and the proposed facility including the
pressure and flowrate capacities of the existing lines to be
used and the pressure and flowrate requirenents of the
proposed facility.

5.4.1 State the requirenents for valves, neters, regulators,
bl ow-of fs and drips. Attach all calculations used in the
sizing of the new system

6. Fencing. Provide type and height of fence and descri be
the area to be secured. State the nunber, type, and size of
gates provided. Describe the fence and gates to be renopved
and state if the renoved fence and gates will be reused in
this contract, turned over to the installation, or disposed
of .

7. Turf and Landscapi ng.

7.1. Description of methods of vegetation establishnment.
Scope of work, such as the nunber and ki nds of trees and
shr ubs.
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7.2 Rationale of the | andscape plan and the use of the trees,
shrubs and vines in the design of the |andscape plan. Facility
security must be incorporated into the | andscape |ayout plan
and addressed in the design anal ysis.

7.3 Existing trees to be renoved and trees to be saved.

7.4 Instructions for planting, replacenent, and mai ntenance
of | andscape pl ants.

*8. Railroads. Statenent of type of service for which

railroad track will be provided, anticipated volunme and type
of traffic, and the ruling grade. Proposed type, source, and
t hi ckness of ballast, weight of rail, source, treatnment and

di mensi ons of ties proposed.

9. Economic Justification. Analyses shall be provided in the
choice of basic materials, functional systens, and other
design options in sufficient detail to justify economcally
the materials, systens, and options selected. Suitable
docunent ati on shall be provided to:

9.1 Verify that the necessary studi es have been made.
9.2 ldentify the alternatives considered.
9.3 State the decisions mde, and;

9.4 Indicate the basis for the decisions and cost

determ nation. Econom c studies should include consideration
of mai ntenance costs for the design |life of the structure if
such information is readily available. The formalized life

cycle costing technique is not required unless the contract

has been negotiated to include additional developing of life
cycle cost data or alternatives.

10. Calculations. All calculations will be submtted,
i ncluding cal culations for the sizing of utility lines, and
storm drai nage facilities.

*11. Additional Criteria Needed. List criteria needed to
conpl ete final design.

X - 11



CHAPTER 2 - ENVI RONMVENTAL

Refer to AEIM Chapter 12, Environnental Design, for further
clarification of submttal requirenments. Long-term operations
and mai nt enance consi derations and constraints should be
identified and docunent ed.

*1. Cultural and Natural Resources. ldentify the type of
document ati on provided to indicate conpliance with the
Nati onal Environnental Policy Act (NEPA). If an Environnental

Assessnment (EA) or Environnental [|npact Statenment (EI'S) was
prepared for the project, discuss portions of the EA or EIS
whi ch affected or were included in the plans and
specifications. Also identify any historic properties,

cul tural resources, endangered species, wetlands, or

f1 oodpl ai ns which affect or were considered in the design. |If
none of these itens were a factor in the design, state such to
indicate that their consideration was not omtted.

2. Water Quality and Preventi on of Water Poll uti on.

2.1 Water Supply. Ildentify and discuss the design criteria
used for water supply features such as ground and el evat ed

st orage tanks, chlorinating and other treatnment units, punping
stations, and water wells. The discussion should include
water quality data, assunptions nade, catalog cuts for process
equi pnmrent (m ni mum 3 each), design paraneter sources,
appl i cabl e regul ati ons, design nethodol ogy and cal cul ati ons,
and coordination and conpatibility with existing facilities.
Constraints inposed on the design by existing water rights
(aqui fer drawdown restrictions, maxi mumrates of renoval

etc.) should be discussed.

2.2 Minicipal Wastewater. Identify and discuss the design
criteria used for nmunicipal wastewater systenms such as lift
stations, pneumatic ejectors, on-site sewerage systens, and
wast ewat er treatnent plants. The discussion should include
effluent quality data, assunptions nade, catal og cuts for
process equi pment (m ninum 3 each), design paraneter sources,
appl i cabl e regul ati ons, design nethodol ogy and cal cul ati ons,
and coordination and conpatibility with existing facilities
and pre-treatnment standards. Geotechnical considerations
shoul d be docunented for projects which include a septic tank
and/or drainfield. State Designated Uses of surface water as
wel | as nunerical water quality standards of the receiving
stream shoul d be researched, evaluated and docunent ed.
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2.3 Industrial Wastewater. List industrial and other process
wast ewater streans that will result fromfacility operations.
Dat a characterizing the waste stream should be included as
well as listing and identifying any pretreatnment standards for
i ndustrial discharges as covered by 40 CFR 400-471. ldentify
the receiving Federally Owmed Treat ment Works (FOTW or
Publicly Owmed Treatnment Works (POTW and their pretreatnment
criteria for industrial wastewater generated by the facility.
If the discharge is to a FOTW the design should be
coordinated with the FOTW operators. Discuss the design
features and treatnment units included in the plans and
specifications to neet the POTWcriteria, including oil/water
separators, retention basins, and acid neutralization
facilities. The discussion should include effluent quality
data, assunptions nmade, catalog cuts for process equi pnent

(m nimum 3 each), design paraneter sources, applicable
regul ati ons, design nmethodol ogy and cal cul ati ons, and

coordi nation and conpatibility with existing facilities.

2.4 Storm Water. |If a General Permt for Storm Water

Di scharges from Construction Sites is required for the
project, summarize the tenporary stormwater controls and the
Storm Water Pollution Prevention Plan included in the design
for use during project construction. Also discuss permnent
features which are included in the design for managenent of
stormwater during facility operations. Identify whether or
not a stormwater permt will be necessary for operation of
the conpleted facility.

3. Air Quality and Prevention of Air Pollution. ldentify
equi pnrent and facilities in the project that will produce

em ssions regul ated under the Clean Air Act. Discuss design
features included to neet applicable regulatory criteria. |If
demolition of equipnent containing Ozone Depl eti ng Substances
(ODC) is part of the project, discuss requirenents included in
the plans and specifications to ensure the equipnent is
properly purged before demolition. Also identify and discuss
em ssions that will occur and need to be controlled during
construction of the project. Clean Air Act Title V operating
permt and permt to construct should be discussed as well as
responsibility for pernmt application process. 1In air quality
non-attai nment zones, any special design or construction
restrictions should be |isted. Future regulations nmay

prohi bit operation of heavy equi pnment during certain times of
the day. ACM NESHAPS coordination and permtting requirenents
shoul d be docunent ed.
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4. Solid Waste (Non-hazardous). Provide an estimte of the
quantity (cubic meters) of waste to be generated by operation
of the conplete facility. Discuss design features (i.e.
dunpster pads) included for the collection and tenporary
storage of the waste. |If solid waste conpactors, transfer
stations, recyclable sorting and storage areas, or disposal
areas are part of the project, include a discussion of design
assunmpti ons nmade, catalog cuts for process equi pnment and off-
t he-shel f systens (m nimum 3 each), design paraneter sources,
applicabl e regul ati ons, desi gn nethodol ogy and cal cul ati ons,
and coordination and conpatibility with existing facilities.

*5, Hazar dous, Toxi c and Radi ol ogi cal Wastes ( HTRW.

All relevant and applicable regulations which affect or inpact
t he design should be cited and/or docunented. Specific

di sposal requirenments dictated by each of the projects waste
streans should be docunented. Requirenents for waste

mani festing should be explicitly docunented (i.e. generator
identity, responsibility for filling out the manifests, and
aut hori zed personnel to sign the manifests,).

5.1 Asbestos Containing Material (ACM. Ildentify ACM which
will be affected by project construction, and discuss how it
is addressed in the plans and specifications.

5.2 Lead-Based Paint (LBP). Identify LBP which will be

af fected by project construction, and discuss howit is
addressed in the plans and specifications. Any target housing
shoul d be identified and the applicabl e abatenent standards
listed. Application of the AEHA protocol for waste stream
characterization should be discussed for denolition projects.

5.3 Polychlorinated Bi phenyls (PCB). Ildentify all electrical
equi pnment, including fluorescent lights, which contain or
potentially contain PCBs. PCB Bul k Product Waste (40 CFR 761)
shoul d al so be identified such as dried paints, mastics,

caul ks, gaskets, etc. Discuss how the equi pnent is addressed
in the plans and specifications. Historic PCB spills should
be identified along with design considerations for the

remedi ation of the spill sites. Regulatory standards and
specific requirenents regardi ng cl eanup standards, handling,
mar ki ng, and di sposal should be considered in the design and
fully docunent ed.

X - 14



5.4 HTRWother than ACM LBP, and PCB. |[|f project
construction or facility operation after construction wl
generate HTRW identify the wastes. Discuss criteria included
in the plans and specifications for correct characterization,
handl i ng, storage, and disposal of wastes generated during
construction. Discuss the design features which ensure that
adequate storage facilities will be provided for wastes which
will be generated by facility operations. Project specific
characteristics and inpacts should be docunented such as
classification as a small or large quantity generator, the
need for a tenporary 90-day hazardous waste/ materi al

accurmul ation area, and other related requirenments such as
spill response plans, training etc.

5.5 Contam nated Sites. |If the project involves work in an
industrial area with a potentially contam nated site, in an

I nstal lati on Restoration Program (I PR) site, or other known
contam nated site, discuss the sanpling, nonitoring, and/or
testing acconplished during design or required in the
specifications to determ ne the presence and extent of

contam nation in the project area. Discuss how this

contam nation will be avoided or preneditated during
construction. The site’'s regulatory status, renedi ati on goals,
permts or nodifications to existing permts, public
participation requirenments, regulatory consent orders (i.e.
CERCLA Record of Decision, Federal Facilities Agreenents)
shoul d be docunented and referenced. Any specific requirenents
for characterization, storage, transportation, treatnent, or
di sposal of HTRW shoul d be identified.

5.6 Above-ground Storage Tanks (AST) and Under ground Storage
Tanks (UST). Identify by size, type, and contents storage
tanks in the project. Discuss the design features included to
meet regulatory criteria for em ssions control, tank design,
noni toring systems, piping design, and fire safety. Also
address notification and registration procedures for tank
installation and first fill, if applicable, and discuss how
the requirenments are being net. |If the project involves

cl osure of an existing UST, design considerations for renoval
vs. abandoning in place should be discussed. Any closure
criteria, attendant design features (such as a soil vapor
extraction system, or follow on requirenments (such as
installation of monitoring wells and nonitoring program
shoul d be docunent ed.
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5.7 Worker Protection. Identify site-specific hazards that
may be present while acconplishing the denolition and/or
construction work included in the project. Cite where and how
wor ker protection requirenments have been addressed by the

pl ans and specifications and di scuss the reasoni ng behind the
m ni mrum | evel of Personal Protective Equi pnment (PPE)
specified. Data needed to make worker protection decisions
shoul d be docunented. Use of any engineering controls shoul d
be di scussed. Any special qualifications required by the

wor kers shoul d be docunmented such as 40-hour Hazardous Waste
Operations Training or unexpl oded ordnance safety specialists.

5.8 Universal Wastes. Identify universal wastes such as
mercury thernostats and switches, fluorescent |ights,

di sposabl e batteries etc. and docunment disposal requirenents
and/ or special handling.

5.9 Unexpl oded Ordnance (UXO). Projects should be eval uated
for UXO inplications and findings docunented.

*6. Federal, State, and Local Permts. Identify the
environnmental permts and notifications necessary to construct
the facility and di scuss how they are addressed in the plans
and specifications. Also identify permts which the custoner
will need to operate the facility. For all permts, clearly
outline who the regulatory authority is, what type (water,
air, waste, other) of permt is needed, what phase or part of
the project requires the permt (i.e. asbestos renoval,
construction or tank operation), and who is responsible for
obtaining the permt. The entity responsible for regulatory
coordi nati on should be specified.

7. Sustainable Design. Use of green building technol ogies
utilized during the design or construction to mnimze waste
generation, encourage recycling, reduce energy consunption,
and/ or preserve natural resources should be eval uated and
docunented. Refer to ETL 1110-3-491 for basic criteria and
information pertaining to incorporating sustainable design.
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CHAPTER 3 - ARCHI TECTURAL

*1. CGeneral Description. Briefly describe the proposed
facilities, functional purpose, capacities and type of
construction. Confirmany building fire protection and

physi cal security classifications cited by the project
criteria. Refer to Architectural chapter 11 and chapter Xl
for further clarification of design docunmentation requirenents
for different phases/types of project submttals.

*2. Criteria References. List architectural criteria
references nunerically.

*3. Design Criteria. Present design data and/or show
numeri cal
reference and page nunber as applicable for the foll ow ng:

3.1 Space Allocations. St at e program scope, personnel
capacity, and any unit or statutory limtations for building.
St at e conpar abl e gross scope and unit factors for proposed
desi gn. List programmed and proposed net area for each space
and occupant capacity thereof.

3.1.1 External Activities. Summarize external operations,
activities, parking and circulation including vehicular and
pedestrian traffic flow on any adjoining site.

3.1.2 Internal Activities. Confirmactivities, matrix or

adj acency relationship cited in project criteria. Carify

equi pnment, furniture or furnishing requirenments. Establish
interior heights and operational clearances for speci al

equi prment .

*4, Basic analysis. Confirm scope and establish basis for
proposed design in relation to the DESIGN CRI TERI A cited
above.

4.1 Master Plan/Future Expansion. Reference master plan and
future expansion requirenments. Explain coordination and
interface with master plan and flexibility of plan for future
expansi on.

4.2 Visual Features. Describe visual setting, setbacks,
primary views or focal points and physical features of the
site. Nanme existing permanent facilities, function and

| ocation that influence design and materials sel ections.
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Explain any historical, traditional and comunity
interrel ati onshi ps which influence design. Describe visual
appearance to and from dom nant facilities.

4.3 Spatial Conposition. Provide spatial analysis of optinum
| and use, massing, proportioning and bal ance between
facilities, paving and open space. Describe basis for
groupi ng buil dings, exterior circulation, form and
configuration in terms of functional clearances, sound, fire
or protective construction zones.

4.4 Accessibility. Analyze required aggressor security
threat (s) defensive neasures, primary, secondary, service,
fire and wal kway access, building to building and parKking
rel ati onshi ps.

4.5 Energy Conservation. Establish solar design |oad,
altitude, azinmuth and shade factors. Describe prevailing
sumrer and winter wind and mcro-climte and passive sol ar
criteria and bases for orientation and building fenestration.

I f active solar equipnent is utilized, describe |ocation,
arrangenent and servi ce access.

4.6 Functional Organization. Describe significant bases for
pl an arrangenent, space adequacy rel ationships circulation and
equi pnent pl acement and physical security neasures. Clarify
life of functions accommodated and flexibility of design for
oper ati onal changes.

4.7 Life Safety.

4.7.1 Fire Safety. Explain external and internal fire
hazards effecting design. Analyze building type and fire
protection classifications including nultiple occupancies.
Confirm occupanci es by room and project criteria and
coordi nat e equi val ent occupanci es with the mechani cal

anal ysis. Describe fire separations, exit conditions and
units, fire fighting access and class of finishes. (These
data may be parts of the fire safety chapter and referenced.)

4.7.2 Barrier Free Design. Cite physically handi capped and
OSHA criteria relevant to project design. Explain access and
desi gn response for the physically handi capped and any

provi sion for OSHA or blind vending as applicable.
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4.7.3 Security. Discuss physical security in form of assets
to be protected, aggressor threat, |evel of protection,
occupant safety, |ock keying, radiation protection and
restricted access areas. Discuss facility lay-out and building
el ements designed into the facility to address security.

4.8 Acoustical Design. Cite external and internal noise
sources, decibel or noise zone ratings and sound attenuation
criteria. Describe resolution of external and internal sound
| evel s, sound attenuation separations and detail neasures.

*5. Building Systens, Materials & Equi pnent. Describe basis
for building systens, exterior and interior materials and
equi pnent sel ections as applicable in accordance with the
C.S. 1. index below. For detail instructions on each subject
refer to Architectural chapter guidance.

1. General 9. Finishes (Interior &
2. Sitework Exterior)
3. Concrete 10. Specialties (Signage)
4. Masonry 11. Equi pment (Contractor/
5. Metals Gover nnent Furni shed
6. Wbod 12. Furni shings
7. Roofing/lnsulation 13. Special Construction
8. Doors and W ndows 14. Conveyi ng Systemns

( Har dwar e) 15. Mechani ca

16. Electrical

*6. Econom ¢ Justification

6.1 Discuss adequacy of programred anount for conprehensive
desi gn and maj or architectural systens in terns of efficient
operational and buil ding construction performance, mnaintenance
and cost. Provide |life cycle or conparative cost analysis for
the follow ng systens when over $100, 000 construction val ue.

6.1.1 Roofing

6.1.2 Exterior wall

6.1.3 Interior Partitioning

6.2 Describe significant architectural aspects of

constructibility in the cost estimate including availability
of materials, |abor, skills, l|ocal construction practices,
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weat her and site conditions and itenms requiring |ong | ead
times or special procurenent.

*7. CriterialApprovals Requested. Summarize additional
project criteria, waivers or approval actions required for
proceeding with design. List recommendati ons for resolution
of conflicts in criteria and requests for deviation.

8. Calculations. The final architectural design analysis
shal | be supported by the foll ow ng:

8.1 Space Allocations: Show conputations for space | ayout

i ncludi ng net room areas and gross building areas (indicate
mechani cal and el ectrical space separately). Categorize areas
and capacities under operations, adm nistrative, storage and
support requirenents.

8.2 Energy Conservation.

8.2.1 U-values. Show cal cul ati ons for floor, walls and roof
assenbl i es.

8.2.2 Passive Solar Design. Provide graphics and

cal cul ations for solar control including solar |oad,
orientation, day lighting, shade factors and ratio of gl azing
to room area.

8.3 Life Safety.

8.3.1 Fire Protection. Show or reference data and
cal culations for criteria area |imtations, separations, exit
units and di stance to exits.

8.3.2 Design for the Physically Handi capped. | nclude
docunent ati on and checklist analysis of design requirenents
for the physically handi capped or blind vendi ng where
appl i cabl e.

8.4 Acoustical Design. Show calcul ations for external and
i nternal sound attenuation.

8.5 Econom c Justification. | ncl ude economc data and life
cycle cal cul ati ons as appropriate.
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CHAPTER 3 A - | NTERI OR DESI GN

Note: The basic interior design analysis for Building

Rel ated/ Structural Interior Design is an integral part of the
Architectural Design Analysis. The extended interior design
anal ysis for Furniture Rel ated/ Conprehensive Interior Design
is outlined bel ow

1. General Descri ption:

Briefly reference the project design and sunmari ze the
ext ended design services provided.

2. Criteri a References:

List interior design criteria references nunerically.

3. Design Criteri a:

Present design data and/or show nunerical reference and page
nunber as applicable for the follow ng:

3.1 Space Allocations. Confirm adequacy of net space
provi ded under the project design in relation to the furniture
and furnishing needs.

3.2 Internal Activities. Confirmthe adequacy of programmed
furniture furnishings and equipnent in relation to internal
activities and interior design needs.

4. Basi ¢ Anal ysi s:

4.1 Functional Evaluation. Discuss the functional criteria
and objectives of the design and how the design arrangenent
and sel ection of basic conponents satisfy the needs of
functional groupings. Describe functional design in ternms of
accessibility, circulation, mobility, safety, and interchange
ability of conponents.

4.2 Environnmental Response. Discuss the design basis for

sel ection of color, finishes, furniture, and furnishings in
relation to climate, daylighting, physical and cultural design
conditions. Describe the environmental design response in
ternms of dom nant spaces, focal points, visual features,
relationship to exterior design, solar and acoustical control.
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4.3 Economc Justification. Discuss the selection and
procurenment of interior design itens fromthe standpoints of
durability, maintenance and value for projected term of use.
Qutline bases for any procurenent and tim ng divisions.

CHAPTER 4 - STRUCTURAL

When site-adapting standard wor ki ng drawi ngs or designs used
at other locations, the data required herein should be linted
only to design changes and/or updating for conformance to
current criteria. Refer to structural chapter IV and chapter
Xl for further clarification of design docunentation
requirenments for different phases/types of project submttals.

*1. Reference. List applicable technical criteria source
publ i cations.

*2. Description of structural system Specific descriptions
shoul d be as follows:

2.1 Fram ng System A general description and reasoning for
sel ection of the superstructure fram ng system of the buil ding
shoul d be given. Reasoning for selection of the fram ng system
shoul d i nclude requirements for seism c design and/or for
security threats, when applicable. Typically economc

consi derati ons should be the main factor in selecting one type
of fram ng systeminstead of another. System exanples: (1)
the fram ng system consi sts of | oad-bearing reinforced masonry
shear walls at the building perimeter with interior steel

col ums supporting continuous structural steel girders that
support joists. A netal deck roof diaphragmand rigid floor

di aphragm are used; (2) the fram ng system consi sts of

ordi nary nonment resisting steel franes supporting bar joists

t hat support floor slab and a netal deck roof diaphragnms; (3)
the fram ng consists of braced steel frames of tube colums
and steel beans. Interior fram ng consists of tube colums
supporting joist girders that support bar joists. A netal roof
deck serves as a diaphragmto transfer loads to the braced
frames. Ties encased in concrete bel ow the slab-on-grade w |l
connect the piers at each braced franme; (4) the fram ng system
consists of reinforced concrete nonent resisting frames and
pan joist floors and roofs that are diaphragns.

2.2 Foundation System Foundation design data and
description of type of foundation system used. Reference
Foundati on Design Analysis, (Appendix B).
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2.3 Roof and Floor System nethod of fram ng and type of deck.
Define if/how the floors and roofs participate in the design
of the building lateral |oad carrying system Wen
appropriate, state that the roof deck type and thickness fornms
part of a protective security system for protection against an
aggressor or radiation resistance.

2.4 Walls and Partitions. Conposition, thickness, of
exterior walls and location of all |oad-bearing and shear
wal I s. When the exterior wall type and thickness was sel ected
to formpart of a protective security systemor for radiation
resi stance, so state. Non | oad-bearing partitions are normally
considered to be an architectural item

*3. Design Loads. Cover roof and floor |ive |oads, crane

| oads, design wi nd, seism c design paraneters, and unusua
dead/live |l oads due to the facility functional requirenents,
and include blast |oading for security design of roof, walls
and franmes when applicable. State allowances for future

| oads.

4. Design Basis. Concrete, masonry, reinforcing, structural
steel, light-weight steel fram ng, bar joists, steel decks,
bolts, welds, etc. design materials strengths and nateri al
specifications should be referenced. Building code(s) used
with | oad and strength resistance factors, |oad factors, |oad
conbi nati ons or code all owabl e stresses defined where used in
t he anal ysi s.

5. Lateral Load Analysis. In addition to analysis for
vertical gravity loads, a conplete lateral |oad analysis is
required for all buildings to show adequacy of a continuous

| oad path fromthe point that the lateral load is applied to
the foundation. Design lateral |oads caused by w nd and due
to earthquake ground notion shall be analyzed. I n regions of

| ow seismically, the seism c analysis should be sufficient to
show that wi nd forces rather than seism cally induced forces
controls design of the lateral |oad resisting nenbers. Chapter
| V paragraphs 23 and 23.1 contains information to assist in
this determ nation. Even when wi nd | oading controls, typically
the resisting system nust incorporate sone prescribed speci al
requi rements for seismc |oads contained in seismc design
criteria. When seismc controls the basic seismc-force
resisting systemshall conformto one of the acceptable types
indicated in Table 7-1 of TI 809-4 subject to the Ilimtations
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on hei ght based on Seisni c Design Category indicated in the
table. The design analysis shall fully describe the nethod of
resisting lateral |oads and design all conmponents and
connections in this systemfromthe roof to the foundation.
Exanpl es of system descriptions are contained in the Fram ng
System descriptions in paragraph 2.1 above.

6. Security Analysis. Ildentify the assets to be protected,
threat to those assets, the |evel of protection required.

St ate when conventional construction has been determ ned to be
appropriate for the security threat and | evel of protection
required. When the type of threat and | evel of protection
requires, describe and include analysis for the protection
measures designed into the structural system Wen appropriate
address bl ast resistant concrete roof thickness and

rei nforcenment, wall type and its thickness and reinforcenent,
nmoment resisting frames, shear walls, nmeasures to prevent
progressive coll apse etc. References TM 5-853-2 shoul d be used
as gui dance for Concept |evel design and TM 5-853-3 for final
desi gn.

7. Econom c Justification. Alternative analyses shall be
provi ded on the choice of basic materials, structural systens,
spaci ng, and other design options in sufficient detail to
justify economcally the selected configuration. Suitable
docunent ati on should be provided to:

7.1 Verify that the necessary studi es have been made.

7.2 ldentify the alternatives considered. Typically, three
conpetitive systenms should be considered.

7.3 Indicate the basis for the deci sions and cost
determ nation, including the inpact, if any, on nechanical,
el ectrical and architectural.

7.4 Econom c studies should include consideration of

mai nt enance costs for the design life of the structure if such
information is readily available. The formalized |ife cycle
costing technique is not required unless the contract has been
negotiated to include additional developing of life cycle cost
data or alternatives.

*8. Cal cul ations. All calculations will be submtted in the
desi gn anal ysi s; including:
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8.1 Menber sizing to satisfy design code provisions for
carrying menber shears, nonents and nenber design stresses
froma structural analysis for specified design |oad

conbi nati ons, including secondary stress cal cul ati ons wherever
appl i cabl e, with explanation for assunptions and concl usi ons.
Connection design for joining structural menbers together and
to the building foundation.

8.2 Serviceability and Deflection. Verification that menbers
selected will be adequate for deflection caused by load, to
l[imt vibrations, for expansion, sound control, durability and
mai ntai nability and confort of occupants. Structura
foundation, frame and walls are conpatible with potenti al

settl ement/ expansi on novenents i nduced by earth foundation.

8.3 Sizing of foundations to carry structural |loads into the
earth, structural nenbers and connections.

8.4 Uplift and stability. Light structures or conponents

t hereof shall be checked/ designed for uplift due to w nd, and
bui I dings with basenments or pits bel ow grade shall be
checked/ desi gned for uplift due to water in the foundation
materi al s.
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CHAPTER 5 - MECHANI CAL

*1. Heating, Ventilating, Air Conditioning, Refrigeration,
Ener gy, Piping and Pl unbing Systens.

1.1 Requirements, criteria sources, and references for al
desi gn considerations for the follow ng general paraneters
shal

be i ncl uded:

1.1.1 Criteria listing. Manuals, panphlets, codes, technical
references, etc.

1.1.2 Tenperature extrenes and ot her inpacts of climte such
as wind, precipitation, sun angles, and humdity. Coordinate
with architectural design.

1.1.3 Apparent conpetitive mechanical systens in view of fuel
alternatives, energy budgets and environnental inpacts,

i ncludi ng description and justification for any connecti ons/
expansi ons of existing systens.

1.1.4 Indoor environnental conditions including tenperatures,
hum dity, pressurization, ventilation, and exhaust

requi renents.

1.1.5 General HVAC zones and personnel | oads.

1.1.6 General toilet and sanitation zones, and occupant
capacities (Men and wonmen by functional area).

1.1.7 Water supply pressure.
1.1.8 Existing or planned sanitary sewer capacities.
1.1.9 Toxic or hazardous pollutant sources.

1.1.10 Functions and occupancies requiring nechanical lifts,
el evators and cranes.

1.1.11 Special waste and drai nage systens.
1.1.12 Energy sources and capacities including heating and
chilled water distribution, gas distribution, and fuel

st or age.

I X - 26



1.1.13 Building and rel ated nechani cal system conm ssi oni ng.

1.2 Include FUNCTI ONAL AND TECHNI CAL REQUI REMENTS for the
following itens:

1.2.1 Qutside design tenperatures and U-val ues for buil ding
construction elenments (roofs, walls, floors, etc.).

1.2.2 Equi pment heat rel ease dat a.

1.2.3 Heating and/or air conditioning, refrigeration,
including humdity control. (lInside design conditions,
outside air requirenents, times of occupancy, filtration
requi renents, zoning, diversity, etc.)

1.2.4 Mechanical ventilation (air circulation) and speci al
exhausts. (Areas requiring ventilation, rates used,
filtration requirenents, etc.)

1.2.5 Control and disposal of toxic or airborne-polluting
substances within the facility and pollutants fromthe energy
systens. (ldentify substances, allowable |evels, etc).

1.2.6 Energy conservation including solar and recovery
systens. (Life cycle costing, energy budgets, ECIP, solar
anal ysis requirements)

1.2.7 Total energy/selective energy systenms. (Study
directive)

1.2.8 Standby heating and cooling, and energency
envi ronnental systens. (ldentify areas, criteria guidance,
syst ens)

1.2.9 Existing and new energy distribution systens serving/on
the site. (Existing capacities, type system — natural

gas/ heating cooling distribution, type of control, piping
criteria, etc)

1.2.10 Toilet fixture allocation (Fixtures/person for nen and
wormren by functional area).

1.2.11 Domestic hot and cold water systens, supply

tenperatures and recovery systens (include adequacy for fire
protection).
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1.2.12 Conpressed air and vacuum production conmponents.
1.2.13 Sanitary waste and vent piping.

1.2.14 Acid waste and chem cal piping, and neutralization.
1.2.15 Coordination with the connection to site utilities.
1.2.16 Mechanical lifts, hoists and el evators.

1.2.17 Control of airborne-polluting substances within the
pr oj ect .

1.2.18 Control of polluting substances from energy systens.

1.2.19 Treatnment and di sposal of toxic and/or polluting
substances within the project.

1.2.20 Safety and occupational health requirenents.

1.2.21 Special Force Protection requirenments, protective
requi renments and security neasures, (i.e., Terrorism
protection neasures, EMR/ RFl protection, secure areas,

vi bration, noise, etc.)

1.2.22 Seismc design and expansive soil requirenents.
(ldentify seism c requirenent, pertinent soils, data, etc.
Coordinate with structural and foundation design. Identify
seism c pipe and equi pment bracing requirenents.)

1.2.23 Handi capped accessibility/features.
1.2.24 Special process and specialty equi pnent requirenents.
1.3 Provide brief discussion of DESI GN OBJECTI VES AND

PROVI SI ONS for the followi ng (define nmethods used to neet
functional and technical requirenents):

1.3.1 Inpacts and benefits from natural warm ng and cooling
effects afforded by the site (see architectural chapter) and
coordi nation with passive sol ar design.

1.3.2 Heating and/or cooling systemlife cycle cost design to
i nclude basis for system selection. (Provide summary anal ysi s
of each conpetitive system including costs and energy usage.

| ncl ude descriptions of systen(s) sel ected.)
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1.3.3 Air distribution. (Include sizing nmethod used and
zoni ng because of occupancy, function, orientation and fire
safety. Detailed fire safety zoning requirenents should be
i ncluded under Part X, Fire Safety.)

1.3.4 HVAC Piping systens. (Define piping systens used
wi thin building including type of pipe, insulation
requi renents, whether piping is conceal ed or exposed).

1.3.5 HVAC system expandability and feasibility. (ldentify
provi sions for expanding system.

1.3.6 Energy conservation. (Define energy conservation
features. ldentify ECIP and energy budget results).

1.3.7 Vibration/noise isolation. (Provisions for mechani cal
equi pmrent and duct work).

1.3.8 Energy distribution systens. (Central plant
di stribution systemdistribution medium tenperatures,
pressures, type system piping/insulation materials, etc.)

1.3.9 Control of polluting and toxic substances.

1.3.10 Tenperature control systens. (ldentify any speci al
requi renments; include control sequences and EMCS requirenents.
Briefly define fire safety provisions. Refer also to

requi rements under Part X Fire Safety and Part VI Electrical -
for EMCS).

1.3.11 Consolidation of toilet and sanitation facilities.
1.3.12 Donestic water supply and waste piping systems. |nclude
type of pipe, insulation requirenments, whether conceal ed or
exposed.

1.3.13 Donestic water heating systens (include storage and
recovery capabilities, operating tenperatures, punp

requi renments, and whether oil, gas, or electric).

1.3.14 Interior natural gas systens.

1.3.15 Connection to utilities.

1.3.16 Plunbing system expandability and feasibility.
(ldentify provisions for expanding system.
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1.3.17 Mechanical lift, hoist, crane and el evator designs.

1.3.18 Force protection and other security features included
in the nmechani cal systens design (system anchoring, clear
zones, protection of openings, etc.)

1.3.19 Seism c design and expansive soils. (ldentify

provi sions included in design such as seism c bracing and pipe
sl eeves through sl ab-on-grade and grade beans for expansive
soils.)

1.3.20 Description of features/systens for enhancenent of
mai nt enance and operation. (Additional data is noted under
Part XI).

1.3.21 Econony of construction/procurenent, operation and
mai nt enance: |ife-cycle cost effectiveness.

1.3.22 Provisions for building and rel ated mechani cal system
conm ssioning, and the testing adjusting and bal anci ng of
mechani cal systens.

1.3.23 Special safety and occupational health requirenents
relating to nechani cal systens.

1.3.24 Special process and specialty equi pment requirenents.

1.4 Provide calculations for the followng: (Refer to
CHAPTER V, MECHANI CAL, FOR EXTENT OF CALCULATI ONS REQUI RED AT
EACH STAGE OF DESI GN; SWD or ASHRAE standard forms shall be
used for manual cal cul ations):

1.4.1 Design load calculations and life cycle cost analysis
shall be conputed in accordance with recogni zed procedures and
as designated by criteria. Step-by-step calcul ations,
sunmaries, and narrative shall be provided to explain the
procedures and results or conclusions. Conputerized
cal cul ations shall indicate the basis of all input data and
other information previously designated in subparagraph:
AUTOVATED DATA PROCESSI NG (ADP) of this chapter. Sanple
manual cal cul ations to verify the conmputer design peak | oads
and typical roomcal culation(s) shall be submtted for review
Cal cul ations shall include the foll owi ng and/ or separate
study docunents referenced, as applicable:
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1.4.1.1 Heating, air conditioning, ventilating, and
refrigerating design | oads u-val ue derivations.

1.4.1.2 Air distribution design.

1.4.1.3 Piping design.

1.4.1.4 Estimated annual unit energy consunption.

1.4.1.5 Alternative energy system analysis (fuels and
systens), energy budget analysis, and solar analysis shall be
provi ded as designated by criteria.

1.4.1.6 Energy recovery systens.

1.4.1.7 Total energy/selective energy studies (as directed).

1.4.1.8 Fixture allocations (ensure the quantity of fixtures
is coordinated with architectural design).

1.4.1.9 Maximumflow rate (LPM for donestic hot and cold
water, and total flow per day.

1.4.1.10 Sizing of donestic hot and cold water supply
systens, including storage tanks.

1.4.1.11 Sizing of interior gas distribution systens.

1.4.1.12 Maximumflow rate (LPM for waste water and sewage,
and total flow per day.

1.4.1.13 Sizing of waste water and sewage drain system

1.4.1.14 Sizing of special gas and liquid distribution
syst ens.

1.4.1.15 Conplete system and unit capacities, indicating

di mensions of all equipnment. (3 manufacturers identifying
specific model nunbers, styles, etc., to fully define the

sel ection shall be cited for each major item of equipnent).
1.4.1.16 Cost conparison of conpetitive systens.

1.4.1.17 System noise isolation, seismc requirenents, force
protection, and necessary references to fire protection.
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1.4.1.18 Special requirenments for safety and occupati onal
heal t h.

1.4.1.19 Environnental inmpact analysis including energy system
pol l uti on abatement and control of toxic and airborne
pol | uti ng substances.

*2. Other Systens. Brief description of other nechanical
systenms not defined herein, identifying functional and
technical requirenents, design objectives and provisions.
Cal cul ations supporting the design shall be provided.

*3. Economic Justification. Analyses shall be provided on
the choice of basic materials, functional systens, and other
design options in sufficient detail to justify economcally
the materials, equipnent, systens, and options selected in
accordance with applicable criteria. An energy analysis for
all systens considered shall be provided. (Refer to ETL'Ss,
AEl , M L-HDBK-1190,and SWD Criteria Letters.)

3.1 Suitable docunentation shall be provided to:
3.1.1 Verify that the necessary studi es have been made.

3.1.2 ldentify the alternatives considered and summari ze
results.

3.1.3 State the decisions made, and

3.1.4 Indicate the basis for the deci sions and cost
determ nati on.

3.2 Econom ¢ studies shall include consideration of initial
mai nt enance and operation costs for the design life of the
structure. Additional definition of these requirements is
provided in Part |1, ENERGY CONSERVATI ON

4. Fire Safety Provisions. Provide brief description
identifying functional and technical requirenments, design
obj ecti ves and provisions.

4.1 Fire Extinguishing Systenms. Brief descriptions of
systens provided including hazard cl assification, densities,
areas of demand, flow and pressure requirenents. 1Include
cal cul ati ons to support design. See Chapter V for extent of
cal cul ations required at various design stages.
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4.2 HVAC FlI RE/ SMOKE CONTAI NVENT/ REMOVAL SYSTEM  Provi de
brief description identifying the type of systens used and
met hod of operation. (Refer to Part X. FlIRE SAFETY)

*5. Coordination with installation or outsi de agenci es:

5.1 List additional/criteria needed for final design.

5.2 ldentify requirenments for total energy/selective energy
pl anni ng.

5.3 ldentify maintenance support requirenents.

5.4 I ndoor environnmental requirements including tenperatures,
hum dity, and outside and exhaust air requirenents.

5.5 Type, nunber schedule and activity |evel of occupants.

5.6 Equi pment to be installed along with utility
requi renments, environmental requirenents and heat rel ease.

5.7 Requirements for mechanical lifts, hoists, cranes and
el evat ors.
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CHAPTER 6 - ELECTRI CAL.

*1. Provide requirenents, criteria sources, and references
for the followi ng general paraneters as applicable.

1.1 Type of occupanci es.

1.2 Specialized functions/equipnent.

1.3 Comuni cati ons support.

*2. Interior Electrical Distribution System

2.1 Include EFUNCTI ONAL AND TECHNI CAL REQUI REMENTS for each of
the following itenms, as applicable:

2.1.1 Illumnation levels (include general and task
lighting). State design basis such as Tl 811-16, M L- HDBK-
1190, I.E. S., Definitive Draw ngs, etc.

2.1.2 Installation and equi pnent standards.

2.1.3 Systemvoltage, | ow and high.

2.1.4 Energency lighting and stand-by generati on.

2.1.5 Communications to include call systens.

2.1.6 Electronic clock systens.

2.1.7 Electronic security, surveillance and intrusion

det ecti on systens.

2.1.8 Audio visual systens to include central TV systens.
2.1.9 Firel/snoke al arm systens.

2.1.10 Lightning protection system

2.1.11 Static grounding system

2.1.12 Energy conservation and energy nonitoring.

2.1.13 Cable TV.
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2.2 Provide brief description of DESIGN OBJECTI VES AND
PROVI SI ONS for the foll ow ng:

2.2.1 Electrical characteristics (phase, voltage, and nunber
of wires) of circuits to serve load in KVA for the facility.

Justification for the type of system proposed (econom cs or
speci al conditions).

2.2.2 General illumnation and task |lighting coordinated with
interior layouts, safety and security requirenents.

2.2.2.1 Tabulation showi ng room nane and nunmber with |ighting
intensity and type of fixture, either by Standard Draw ng
Nunber or Catal og Nunber, for each room

2.2.2.2 Provisions for adjustnment and/or relanping of I|ight
fixtures that nmay not be readily accessible.

2.2.2.3 Description of exit and energency lighting systent if
none to be provided, so state.

2.2.3 Power requirenments, with description of panel,
protection devices to be provided, and typical |oading of
circuits.

2.2.4 Location of special power outlets (voltage, phase, and
anper age) .

2.2.5 Type of wiring system such as rigid conduit,
electrical netallic tubing, non-nmetallic sheathed cable, etc.,
and where proposed to use.

2.2.6 Proposed additions and alternations or special itens of
design, such as specialized equi pment, security requirenents,
emer gency power, etc.

2.2.7 Special comunication or electronic requirenents.

2.2.8 Type of signal and fire alarm systens.

2.2.9 Tel ephone requirenents will be as provided by the
communi cation officer at each installation. Coordination
shal |l be through HQ USACE for Arny projects and AFRCE-CR for
Ai r Force projects.

2.2.10 Define any hazardous areas.
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2.2.11 Lightning protection system if none, so state.
2.2.12 Static grounding systemto be installed, if required.

2.2.13 Voltage drop basis for service entrance, panel
feeders, and branch circuits.

2.2.14 Enmergency power distribution.
2.2.15 Energy Conservati on.

2.2.16 Description of systenms for enhancenent of mmi ntenance
and operations, to include systens flexibility.

2.2.17 Cable TV.

2.2.18 Econony of construction/procurenent, operation and
mai nt enance: |ife cycle cost effectiveness.

2.2.19 Energy nmonitoring and control systenms (Requirenents
shall be coordinated with those lists in Part 2, Chapter 5 -
Mechani cal

2.3 Cal cul ati ons REFER TO CHAPTER VI, "ELECTRI CAL", FOR
ADDI TI ONAL CALCULATI ONS REQUI RED FOR SPECI FI C ELEMENTS OF
DESIGN. (Fully coordinate calculations with those required
for exterior electrical.)

2.3.1 Maintained lux (Ix) levels in all areas. (Were areas
are simlar in size and usage, only a typical calculation is
required).

2.3.2 Individual circuit and system | oads tabulated in
anperes for each panel board or switch board.

2.3.3 Transformer, generator, sw tchboard, and feeder
conputations indicating all demand, diversity,

anmbi ent -t enperature or conductor-grouping factors consi dered
in the selection of equipnment or conductor sizes.

2.3.4 Calculations will include a fault current and ground
fault protection study supporting the interrupting rating
chosen for all equi pnment.

2.3.5 Life cycle cost conparison of alternative illum nating,
power and conmuni cati on systens.
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2.3.6 Selective system protection.

2.3.7 Voltage-drop on all service and feeder circuits, and on
wor st - case branch circuits supplied by each panel board and
swi tch board.

2.3.8 Weight and di nensions of each major item of equi pnent
(supported by manufacturer's names and cat al og/ nodel nunbers).

2.3.9 Voltage dip calculations for notor starting.

* 3. Exterior Electrical Distribution System

3.1 Include functional and technical requirenents for each of
the following itens as applicabl e:

3.1.1 Primary source.

3.1.2 Loads and load factors including allowance for future

3.1.3 Installation and equi pnent standards.
3.1.4 Systemvoltage, | ow and high.

3.1.5 Stand-by generation.

3.1.6 Low and high voltage sw tching.

3.1.7 Communi cations systens.

3.1.8 Electronic security, surveillance and intrusion
det ecti on support systens.

3.1.9 Cable TV system

3.1.10 Energy conservation and energy nonitoring.
3.1.11 Power and lighting for site elenents.
3.1.12 Cathodic protection.

3.2 Provide brief description of DESI GN OBJECTI VES AND
PROVI SI ONS for the foll ow ng:
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3.2.1 Adequacy of the primary supply at the point of take-
off. If primary source is inadequate, state neasure(s)
proposed to correct the deficiency. Description of power
supply (voltage, phase, nunmber and size of conductors) at
poi nt of delivery.

3.2.2 Electrical characteristics of the primary extension
(vol tage, phase, nunmber and size of conductors). |Indicate
adequacy and corrective action, if necessary, of the existing
di stribution system at the point of take-off. [Indicate
characteristics and standards of design for overhead or
underground line. Include justification for underground |ine.

3.2.3 Estimate of total connected |oad and resulting demand
| oad by applying demand and diversity factors for | oads

i nvol ved. Include any allowances for future |oads. Indicate
type, nunber of units, KVA capacity, primary and secondary
vol tage of the transformer installation proposed. Also
indicate types of primary and secondary connection of
transforners.

3.2.4 Basis for selection of primary and/ or secondary
di stribution voltage.

3.2.5 Low and high voltage sw tching.

3.2.6 Type of conductors, such as copper or alum num and
where they are proposed. Refer to guide specifications for
options.

3.2.7 Pertinent standards of design, such as voltage drop,
physi cal characteristics of overhead or underground circuits,
type of lighting units, lighting intensities, and type of
transforners.

3.2.8 Street lighting, security lighting, parking | ot
lighting, sidewalk lighting, rail-yard lighting, etc.
requi renents.

3.2.9 Installation of cathodic protection system including
desi gn val ues.

3.2.10 Definition of any hazardous areas.

3.2.11 Transm ssion systems for conmunications, security,
fire, and Uility Mnitoring and Control Systens (UNCS).
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3.2.12 Enmergency power distribution.
3.2.13 Energy conservation.

3.2.14 Description of systenms for enhancenment of mmi ntenance
and operations, to include systens flexibility.

3.2.15 Econony of construction/procurenent, operation and
mai nt enance: Life cycle cost effectiveness.

3.3 Calculations REFER TO CHAPTER VI, "ELECTRI CAL", FOR
ADDI TI ONAL CALCULATI ONS REQUI RED FOR SPECI FI C ELEMENTS OF

DESI GN. (Fully coordinate cal cul ations with those required for
interior electrical.)

3.3.1 Transformer, generator, sw tchboard, and feeder
conputations indicating all demand, diversion, ambient-
tenperature or conductor-grouping factors considered in the
sel ecti on of equi pnent or conductor sizes.

3.3.2 Calculations will include a fault current and ground
fault protection study supporting the interrupting rating
chosen for all equi pnment.

3.3.3 Life cycle cost conparison of alternative illum nating,
power and conmuni cati on systens.

3.3.4 Primary selective system protection including recloser
and circuit breaker settings.

3.3.5 Voltage-drop on all service and exterior feeder
circuits.

3.3.6 Maintained lux (Ix) levels in all exterior areas.

3.3.7 Cathodic protection system

3.3.8 Strength and sag cal cul ations for power |ines and poles
i ncl udi ng conductor sag and cl earance, down guy strengths,

etc.

3.3.9 Weight and di nensions of each major item of equipnent.
(Supported by manufacturer's nanmes and catal og/ nodel nunbers.)

*4, Economic Justification. Analyses shall be provided on
the choice of basic materials, functional systens, and other
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desi gn opti ons adequate and in sufficient detail to justify
economcally the materials, systens, and options selected. An
energy inpact analysis for all systems or equi pnent consi dered
will be included. Rationale for selection of reduced-voltage
starting equi pnent shall be specifically stated. Analysis
shall reflect a summary of detail system and unit capacity
cal cul ations. Suitable docunentation shall be provided to:

4.1 Verify that the necessary studi es have been made.

4.2 ldentify the alternatives considered and sunmari ze
results.

4.3 State the decisions mude, and
4.4 |ndicate the basis for the decisions and deterni nati on.
Econom ¢ studi es shall include considerati on of mai ntenance

costs for the design life of the structure.

*5, Coordi nation with install ati ons and availability.

5.1 Tel ephone systemrequirenents and availability.
5.2 Central TV.

5.3 Power requirenents of the installation's service and
cl eani ng equi pnment.

5.4 Provost marshal or police response to intrusion detection
system al ar ns.

5.5 AR 190-13 intrusion detection system design approvals,
when required.

5.6 List any additional criteria needed to conplete final
desi gn.
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CHAPTER 7 - FIRE PEOTECTI ON AND LI FE SAFETY

*1. This part of the Design Analysis shall be a thorough and
conplete treatnent of fire and life safety. Except for

cal cul ati ons perforned under other parts of this Design

Anal ysis, this part shall be sufficient in detail and

presentation to be considered as a "Stand-al one" Fire Safety

Desi gn Anal ysi s.

*2. Requirements, criteria sources, and references for al
design consideration for the follow ng General Paraneters
shal | be included.

2.1 Criteria listing. Manuals, panmphlets, codes, technical
books, etc.

2.2 Programmed building classification, types of occupancies
and |list of hazardous areas/equi pnment/buil ding contents.

2.3 Type of construction.
2.4 Area separation of structures and exposure protection.
2.5 Type of fire protection.

2.5 Fire fighting support including access and cl earances to
site and structure.

2.6 Presence of handi capped occupants.

2.7 Relative inmportance and essenti al ness of equi pnent
supplies and facilities.

2.8 Priority of fire protection including definition of the
following itens: size and value of structure or facility,
val ue of the contents, processes or equipnment as related to
the fire protection available fromlocal fire fighting
resources, facility design, and usage.

2.9 Fire protection during construction.
2.10 Adequacy of water supply.

*3. Include FUNCTI ONAL AND TECHNI CAL REQUI REMENTS for the
following itens. |If the itemis not applicable so state.
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3.1 Building classification based on U B.C., occupancy
classifications, area limtations. Construction for fire and
snoke resistance of the building including roofs, ceiling
assenmblies, interior and exterior walls, permanent partitions,
shafts, location of fire separation walls and partitions, and
doors.

3.2 Allowable floor area and buil di ng height in accordance
with the Uniform Buil di ng Code (UBC) based on occupancy
classification, construction, separations and fire suppression
or protection.

3.3 Exit requirenments in accordance with NFPA 101, Life
Safety Code (LSC). The design and anal ysis nust address exit
types, required exit w dths, maximum travel distance for
exiting, dead-end distances and conmmon exit paths of travel
limtations, arrangenment of exits, renoteness of exits,

di scharge fromexits, illumnation of exits and exit marking.

3.4 Flane spread and snoke devel opnent ratings of interior
finishes (to include furnishings)and insul ation.

3.5 Building access for local fire departnent fire fighters.
3.6 Building separation and exposure protection.

3.7 Snoke control nethods.

3.8 Fire alarm evacuation systens.

3.9 Fire detection systens.

3.10 Automatic fire extinguishing systens (including
occupancy classification for the sprinkler system.

3.11 Standpipes and/or fire hydrants.

3.12 Water supplies to include new or additional storage,
punpi ng, and/or water distribution mins.

3.13 Special hazards and nethods of protection.

3.14 Manual fire extinguishing (FE) systens (including F.E
cabi net s).
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3.15 Seism c design and expansive soils (identify seismc
requi renments and/ or existence of expansive soils).

3.16 Include requirements for force protection (protection of
penetrations, access, etc.)

4. Provide brief discussion of DESIGN OBJECTI VES AND
PROVI SI ONS of the following (if the itemis not applicable so
state):

4.1 Treatnment of each potential hazard (including building
construction, occupancy, zoning, extinguishment, area
separation, detection, alarm etc.).

4.2 Provision and mai ntenance of an unobstructed energency
egress systemto include consideration for the handi capped.

4.3 Detection, alarm annunciation for fire and snoke (full
coordi nati on between Part V and Part VI of design analysis).

4.4 Fire and snoke control for HVAC systens. (Ful
coordination for fire and snoke danper | ocations, zoning,
detection, and alarm Include control sequences for air side
HVAC equi pnent .)

4.5 Water Supplies, including water flow tests at the point
of connection for sprinkled buildings (storage, punping,
fl ows, pressures, etc.).

4.6 Existing fire hydrants.

4.7 Existing fire alarmreporting systeminformation for the
new connecti ons.

4.8 Econonmy of construction and procurenent, and life cycle
cost effectiveness

4.6 Force protection and anti-vandalism (features included to
ensure systemintegrity and operation).

4.7 Efficiency of fire safety and fire protection features
and egress system as incorporated into the building |ayout

i ncludi ng econom c tradeoffs involved (support by draw ngs as
appropriate).
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5. Design Calculations. Calculations shall be included for
the followng itens. (Where cal cul ations have been
acconpl i shed under other parts of this design analysis, the
part and page nunber shall be referenced and a summary of
results and concl usions provided under this part.)

5.1 Conplete exit requirenment cal cul ati ons based on LSC.

5.2 Allowable floor area and buil di ng hei ght cal cul ations
based on UBC.

5.3 Water supply calculations indicating the adequacy of the
design to nmeet sprinkler and hose stream demands. Cal cul ati ons
must be based on residual static pressures and flow data
obtained fromwater flow tests.

5.4 Sprinkler calculations to determ ne water flow and
pressure demands.

5.5 Fire alarm system cal cul ations for elenments such as, wre
sizing, battery, and al arm annunci at or sound | evel.

5.6 Conplete hydraulic design calcul ations for detail ed
sprinkl er and Aqueous Film Form ng Foam ( AFFF).

5.7 Layout and sizing of special fire extinguishing systens,
such as carbon-di oxi de, hal on, and AFFF (|l ow pressure foam

system).

*6. Coordi nation with install ati on or outsi de agenci es.

6.1 List additional criteria and information needed to
conpl ete final design.

6.2 Fire fighting support to include tie-ins with local fire
department al arm and annunci ati on systens.

6.3 Adequacy of water supply, including flow tests.
6.4 Inspection and testing of systens perfornmance.
6.5 Obtain the specific fire alarmtype(s), fire protection

and central reporting requirenents of the Installation’s Fire
Mar shal | / Chi ef .
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7. Fire Protection Drawings. The following information is

provided to organize the fire protection requirenments on
project drawings in order to reduce confusion to designers,
revi ewers and bi dders:

ltem

Fire Protection
Pl an ( FPP)

Rated Firewal | s

Egress System
Requi renment s
(NFPA 101)

Sprinkl er Areas

Sprinkler System
Desi gn

Sprinkl er System
by Performance
Speci fication

Aqueous Film
Form ng Foam
Syst em ( AFFF)

Ot her Fire
Exti ngui shi ng
Syst ens

Fire Al arm
Stations (Pull

DRWGS

ARCH

FPP

FPP

FPP

MECH

MECH

MECH

ELECT

REMARKS

| ndi cated by footnote if entire
bl dg is sprinklered or show
sprinkl ered areas by cross

hat chi ng or zi p-a-tone type
screeni ng.

Show on separate draw ng
identified as Mech Fire
Protection (MFP) Pl ans

Show hazard cl assification,
seism c zone, type of heads,
sprinkler riser, fire dept
connection, water flow alarm
drai n di scharge, demand areas,
desi gn density and water supply
(test) data on FPP. RFP's
require sprinkler systens to be
shown on the mech draw ngs.

Provi de reference note on the
FPP. Provide design on MFP pl an.

Provi de note on FPP.

Show functional |ayout on fire
alarmriser diagran(s). Provide
note on FPP
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Boxes)

Si gnal i ng

Devi ces (bell,
chi mes, gongs,
vi sual al arns,
etc.)

Fire Detection *
Devi ces (heat,
snmoke, UV, etc.)

Fire Detection
zones (as reqd)

Exit Lights

Fire
Exti ngui sher
(cabi net s)

Fire Rated
Doors, Franes &
Har dwar e

Fire Al arm
Control Panel s

Fi re Danpers
Fire Stopping
(for all fire
wal |
penetrations)

Post | ndi cat or

Fire Hydrants

ELECT

ELECT

FPP

FPP

ELECT

FPP

ARCH
DOOR
SCHED

ELECT

MECH
MECH
( DUCT-
\\ORK)
ARCH
OTHER
PENETR

Cl VI L

Cl VI L

Show functional |ayout on fire
alarmriser diagram(s). Provide
reference note on FPP

Show functional |ayout on fire
alarmriser and nmech control

di agrans. Provide reference note
on FPP.

Provi de |l ocation reference only.

Detailed | ocation, circulating,
schedul i ng, detailing, etc.

Provi de reference note on FPP.

Provi de reference note on FPP.
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* For smaller projects, the Fire Detection Devices should be

| ocated on the plans; for larger, nore conplex projects it may
be nmore meani ngful to reference the appropriate specifications
for these devices. O, the designer may wi sh to show the

| ocati on of snoke detectors such as duct-nounted type on the
drawi ngs and reference the specifications for |ocations of the
heat detectors. |In any case, careful coordination of the
drawi ngs and specifications is required.
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CHAPTER 8 - PHYSI CAL SECURI TY

1. Security engineering design includes neasures such as
fencing, patrol roads, guard facilities, vehicular barriers,
bl ast standoff and clear zones, Architectural building |ayout
for security, vaults, eavesdroppi ng counternmeasures,
protective lighting, security systens, |ocks, arnms roons,
entrances, classified material security, surveillance and
aggressor entry resistance, blast resistant structural
systens, nechanical and electrical systens, ballistics

resi stance, and retrofit upgrade of existing facilities.

Desi gn guidance is in references ER 1110-345-700, Part 2,
Chapter 8, TM 5-853-1, TM 5-853-2, and TM 5-853-3, TM 5-853-4.

*2. ldentify the assets to be protected, the design threat(s)
to these assets, and the |evel (s) of protection required.
Docurment efforts taken to coordinate with the instillation

security plan. List the design criteria. Identify additional
criteria needed for final design. Determne if the Protective
Desi gn Center of Expertise and Intrusion Detection System
Center of Expertise should be used.

*3. The design analysis in this chapter shall be sufficient
to identify all the protective neasures and procedures
required for protection of project assets against their design
basis threat. The design of conponents of the protective
measures should be nmore fully addressed in the design analysis
Part 2, Chapters 1 through 6 for the mmjor design disciplines,
and cross-referenced herein.

4. The design analysis shall address econony of construction,
life-cycle cost effectiveness in accordance with TM 5-802-1
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PART 3 - O&M PROVI SI ONS.

1. Ref erence ER 1110-345-700, Part 3, 0O&M Provi si ons).

2. Using Service Responsibilities for O & M The follow ng
are using service responsibilities for O&M that shoul d be
consi dered by the design agency during the design devel opnent
process:

2.1 Control Responsibilities
2.1.1 Parking all owances and assi gnnent
2.1.2 Pavenent and floor | oading.

2.1.3 Spare parts, equipnent, consunables, and m scel | aneous
st or age.

2.1.4 Energy use

2.1.5 Site access restrictions

2.1.6 Force protection.

2.2 Service Responsibilities

2.2.1 Access-egress mintenance

2.2.2 Landscape mai ntenance

2.2.3 Snow and ice renmpva

2.2.4 Housekeeping, trash collection and di sposal.
2.2.5 Signage

2.2.6 Mail handling, shipping and receiving
2.2.7 Food service and supply

2.2.8 Health and sanitation

2.2.9 Reproduction (copy) service

2.2.10 Vending (state blind agencies and ot hers)
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2.2.11 HVAC

2.2.12 Electrical and conmuni cation services

2.2.13 Fire protection

2.2.14 Force protection

2.2.15 Shop support

2.2.16 Pl unbing systens

2.2.17 Lifts, hoists, cranes, and el evators

2.2.18 Conpressed air and vacuum systens

2.2.19 Fuel storage and di spensing systens

2.2.20 Industrial gas systens

2.2.21 Treatnment facility operation and nmai ntenance
2.2.22 Residual s disposal and manifesting

2.2.23 Permt conpliance nonitoring

2.2.24 Extraction/injection remedi ati on system mai nt enance
2.2.25 Worker safety and environnmental health

3 Provisions for O&M Enhancenent and Cost Reduction. The
foll owing are provisions for O&M enhancenent and cost

reduction that should be considered by the desi gn agency
during the design devel opnent process:

3.1 Control Related.
3.1.1 Preventive overloading factors

3.1.2 Food service efficiency maxim zes (preparation, serving,
seating, and di sh washi ng)

3.1.3 HVAC efficiency maxi m zes (sub- and main plant)

3.1.4 Lighting efficiency maxim zes (intensities and
swi t chi ng)

I X - 50



3.1.5 Comuni cations efficiency maxi m zes

3.1.6 Elevator efficiency maxim zes

3.1.7 System expandability and flexibility

3.2 Service Rel ated

3.2.1 Bel ow grade fl ood protection

3.2.2 Above grade solar, water, and wi nd protection and
resi stance

3.2.3 Finish materials, textures and colors

3.2.4 W ndow washi ng provisions

3.2.5 Provision for cleaning equi pnent

3.2.6 Vibration and expansion contraction controls

3.2.7 Energy conservation and pollution control measures

3.2.8 Access to nechanical systens: HVAC, elevators, plunbing,
process, and special equi pnent

3.2.9 Provisions for building and system conm ssi oni ng and
testing, adjusting, and bal anci ng of nechanical, electrical
and comuni cati on systens

3.2.10 Relanping and |ighting relocation

3.2.11 Electrical distribution allowance for future | oads

3.2.12 Energency power systemtesting, and nonitoring power
qual ity

3.2.13 Vandal i smresistance
3.2.14 Force protection
3.2.15 Confined space reduction/elinm nation or identification

3.2.16 Toxic or hazardous pollutant sources and exposure
potential s
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APPENDI X A

PAVEMENT DESI GN

(Note: See AEIM Chapter X111, Geotechnical, for pavenent
design requirenents.)
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APPENDI X B

FOUNDATI ON DESI GN ANALYSI S

(Note: See AEIM Chapter Xl 11, Geothecnical, for foundation
design requirenents.)
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Appendi x C
PRQIECT PHASI NG DATA

PHASI NG DATA FOR

PROJECT MANAGER

1. UTI LI TY OUTAGES:
a. Wat er, Sewer, Gas

(1) ™M N MUM DAYS OF PRI OR NOTI CE

(2) MAXI MUM TI ME OF OUTAGE

(3) WEEKENDS ONLY? YES NO

(NOTE: STANDARD PARAGRAPH ON OUTAGES CONTAI NS THE
STATEMENT THAT " TAPPI NG W THOUT OUTAGES SHALL BE
ACCOWPLI SHED WHERE POSSI BLE, | N ACCORDANCE W TH GOOD
COMMVERCI AL PRACTI CE. ")

b. ELECTRI CAL.

(1) M N MUM DAYS OF PRI OR NOTI CE

(2) MAXI MUM TI ME OF OUTAGE

(3) WEEKENDS ONLY? YES NO

2. STREET CLOSURES: (EXAMPLE: FOR UTILITY LI NE CROSSI NG

a. M NI MUM DAYS OF PRI OR NOTI CE

b. NUMBER OF LANES TO BE KEPT OPEN

c. WORK MUST BE ACCOMWPLI SHED BY TUNNELING? YES__ NO _

3. ANY REQUI RED SEQUENCE OF WORK?

4. ANY KNOWN WORK RESTRI CTI ONS?

a. JO NT OCCUPANCY RESTRI CTI ONS

b. WORKI NG HOUR RESTRI CTI ONS
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cC. SECURI TY RESTRI CTI ONS

d. ACCESS RESTRI CTI ONS

e. NO SE LEVEL RESTRI CTI ONS

f. OTHER RESTRI CTI ONS

5. ANY REQUI RED BENEFI Cl AL OCCUPANCY DATES OR PROJECT
COVPLETI ON DATES?

6. USERS DAI LY ACTUAL DAMAGE |IF BOD IS NOT MET, W TH
DOCUMENTATI ON.

7. ARE THERE ANY SPECI AL FABRI CATI ONS OPERATI ONS OR | TEMS OF
GOVERNMENT- FURNI SHED EQUI PMENT?

8. ARE THERE ANY ASBESTOS CONTAI NI NG MATERI ALS | N LOCATI ONS
WHERE CONTACT WORK |'S TO BE PERFORMED? YES NO
| F THE ANSWER TO THE ABOVE QUESTION IS YES, HAS AN | NDUSTRI AL
HYG ENE ASBESTOS SURVEY OF THE CONTRACT WORK AREA BEEN
CONDUCTED AND AN ASBESTOS SURVEY REPORT PREPARED? YES _ NO
| F AN ASBESTOS SURVEY REPORT HAS BEEN PREPARED, REQUEST YOU
ATTACH A COPY TO THI'S FORM  QUESTIONS 3-6. |F COWPLEX, WRI TE
| N " COORDI NATI ON REQUI RED"'. | F UNKNOWN, WRI TE I N " UNKNOWN' .

| F THE RESPONSE |'S CONTI NUED ON THE BACK OF THI' S SHEET OR
ATTACHED SHEET, PLEASE SAY SO.
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Appendi x D

CHECKLI ST OF | TEMS GOVERNI NG DESI GN
FOR THE PHYSI CALLY HANDI CAPPED

FOR USE | N PROJECT DESI GN AND DESI GN REVI EW

PROJECT NUMBER TYPE OF FACI LITY

LOCATI ON

OPEN TO PUBLIC: YES __ NO___ ESTI MATED NUMBER OF VI SI TORS

DESTI NATI ONS:

Cl VI LI AN OPERATI NG PERSONNEL: YES _NO___ ESTI MATED NUMBER.

TYPES OF FUNCTI ONS THEY W LL PERFORM

ESTI MATED NUMBER OF PARKI NG SPACES: VISITOR __ STAFF____ OTHERS

*MARK YES OR NO FOR | TEMS WHI CH FOLLOW AS APPROPRI ATE, OR
WRI TE N/ A UNDER " NO' FOR NON- APPLI CABLE.
YES* NO*

1. | dentifications of Accessible Facilities.

a. Areas and features identified by
| nt er nati onal Synbol

b. Proper specification of International
Synbol o o
cC. Proper |l ocation of the synbol, between

815 mmto 1065 mm hi gh

d. Adequat e directional and suppl enent al
i nformation
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| dentification for the Visually YES*

Handi capped.

a.

Facilities identified by sight and
touch signs

Proper specification of signs o
Li ghted inside, and outside in areas
accessi ble after dark o
Proper | ocation of signs, between
1015 nm and 1320 nm hi gh _
Rai sed lettering for interpretative

mat eri al o
Tactil e door hardware to identify

hazar ds _—
Textured warning strips at head of
stairs and ranps o
Proper specification of elevator

arrival signals, controls, and

call buttons o
Rai sed nunbers on inner-facing
el evat or door janbs

Signals for Persons with Auditory Handi caps.

a.

Site

El evator signals to visually identify
arrival of cars o
Warni ng signals with visual as well

as audi bl e devi ces

Desi gn.

Access to at |east one primary entrance__

Access to outdoor areas used by
general public o
Grading to attain | evel access and
egress to and from entrance
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Site Design. (Continued)

d.

—h

Directional signs at mmjor points of
entry to the site

Access-egress routes lighted to 55 | ux

if used after dark

Accessible toilets, water dispensers,
and phones where such facilities are
provided in public areas

Solutions with m niml inpact on
envi ronnent al features

Proper location of interpretative
di spl ays

Drop-of f and Pi ck-up Zones.

a.

One zone provi ded where high rate
of pedestrian traffic will occur

Zone within 15 nmeters maxi num of a
primry entrance

Zone width 300 mm |ength for one car
m nimum | evel except for drainage

Vertical posts to separate functions,
or at | east one curb-ranp

Sign tolimt use to pedestrian
functions

Par ki ng spaces

a.

b.

C.

One space in areas having up to 20,
one additional space for each 50
addi ti onal spaces or increnment

Spaces within 30 nmeters of one
accessi bl e entrance

Space wait, on common | evel
except for drainage
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Par ki ng spaces (Conti nued) YES*

d.

Access to wal k does not go behind
parked cars or across driveway

e. Wheel stops to separate functions,

or one curb-ranp per car o
f. 1.8 neter clear wal kway in front of

par ked cars _—
g. Spaces identified and reserved with

si gns above ground o
Cur b- Ranps.
a. Provi ded where wal ks and curbs are

bei ng constructed or reconstructed

in accessi bl e areas o
b. 1.5 meter wide with slope of 1-in-12,

bl ending to common | evel with street

and wal k N
C. Sides flared with sl ope approxi mting

1-in-12 o
d. 1.2 nmeter clear wal kway at head cl ear

of obstructions o
e. Properly |l ocated at street inter-

sections and el sewhere to assure safety
f. Mar ked cross-wal k and traffic warn-

ings to ensure unobstructed passage L
g. Firm non-slip surface o
WAl ks.
a. Provi ded for access and agrees to

and from usabl e entrances L
b. 1.8 nmeter wide with slope no greater

than 1-in-24 blending to comon | evel
with other surfaces
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Wal ks. (Conti nued)

C.

Conti nuous surface uninterrupted by
abrupt changes

YES*

1.8 by 1.8 neter |level rest areas at
18 neters intervals when sl opes exceed
1-in-30

At doorways, 1.8 by 1.8 neter |evel
| andi ng extendi ng 460 mm beyond stri ke
j amb

Fi xed, firm and non-slip surfaces,
crowned for drainage

| f grates are used, no openings

bet ween bearing bars greater than

9.5 mmw th bars set perpendicular to
path of travel

Ground surface graded to wal k and
conpacted to prevent drop-off

Guards where grounds drop off or recede
at greater than 1-in-6 sl ope

Li ghting, signs, and other elenents
set back at |east 300 mm

Landscape el enents planted to all ow
300 mm cl earance on side, 2 nmeters
vertical cl earance

Adj acent rest areas where wal ks exceed
60 nmeters in length

Ranps.

a.

Provi de where changes in | evel exceed
al | owabl e sl ope for wal ks

1.8 meters wide with slope no greater
than 1-in-12 blending to common | evel
with | andi ngs

1.8 by 1.8 neter level |landing at top
and bottom
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10.

Ranps. (Conti nued) YES*

d. Li ke landings at 9 neters intervals for
rest and safety

e. At doorways 1.8 by 1.8 neter |evel
| andi ng extending 460 nmm beyond stri ke
j amb

f. Fi xed, firm and non-slip surfaces

wi t h adequat e drai nage

g. Protection for ranps exposed to
freezing weat her

h. Textured or color surface to aid
identification in addition to warning
strips

Stairs.

a. Provided in addition to ranps

(preferred)

b. Mnimum 1.2 meter wide with no | ess
than 3 consecutive riser

cC. 1.8 meter maximumrise between | andings,
1.2 meter where exposed to the el enents
and unpr ot ect ed

d. Ri sers between 125 nmm and 175 nmm
treads between 430 mm and 280 mm

e. Proportions uni formthroughout any
one stair
f. Solid risers or risers with nosing

havi ng 45 degrees bevel bel ow

g. Non-slip nosing of contrasting col or,
25 mm wi de on both riser and tread edge

h. Treads exposed to weat her pitched for
dr ai nage

Protection for stairs exposed to
freezing weat her
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11.

12.

Guards and Handrail s. YES*
a. Guards 1070 mm hi gh al ong open-si ded
fl oor or wal k areas

b. Guards 815 mm hi gh al ong open-si ded
stairs and ranps

cC. 100 mm high curbs in open guards with inter-
nmediate filler to prevent fall-through
d. View ports in solid guards 760 mmto

1000 nm hi gh o
e. Handrails on both sides of ranps and
stairs, 815 mmto 865 nmm high o
f. | n outdoor areas, handrails on at | east
one side where ranps and stairs have no
drop-of f on sides

g. | nt ermedi at e handrail for children o

h. Handrai |l s extended 460 mm beyond top
and bottom of stair or ranp at 915 nm
hi gh where possi bl e _

i Round or oval handrails, 32 mmto 38 mm
out side dianeter with 40 mm cl ear
bet ween wal |l or guard

J - Handrails termnate into wall, guard
or newel o
k. Handrails mounted to withstand 890

Newt on applied in any direction o
Trails.
a. Trails made accessi bl e where provided for
for general public -
b. War ni ng signs and | evel turn-a-round
space where hazards cannot be avoi ded

cC. Loop- back and | evel terrain used

d. Access identified at head of trail wth
directional information along route
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13.

14.

YES*
Bui | di ng Desi gn.

a. At | east one primary entrance
accessi bl e

b. Ot her entrances accessible (preferred)

cC. | dentification of all entrances (and
exits) or signs to indicate |location
of accessible entrance

d. El evat or, when provi ded, accessible
fromentrance

e. Toi l ets, drinking water dispensers,
and phones near entrances and
assenbly areas

f. Spaces open to the public designed
to accommpdat e t he handi capped

g. Accessi bl e work stations based on
function to be perforned

h. Directional information with primary
entrance to | ocate accessi bl e areas
and features

Doors and Door ways.

a. M ni mum door wi dth, 914 mm (36")

b. Maxi mum push-pull on exterior doors
of 65 Newton; interior 22 New on

cC. 4-6 second closing delay for automatic
operators used to conpensate for high
pressures

d. Level -type handl es or horizontal push

bars centered 915 nmto 1065 nm hi gh

e. Vi sion panels with bottom 915 nmm above
fl oor when provided

f. 400 mm ki ckpl ates on doors or materials
to withstand abuse
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15.

YES*

Door pulls on doors w thout self-
cl osi ng devices

Level floor, extending 1.8 neter on pul
side, 1.2 neter on opposite side

Level floor extending 460 nmm beyond
strike jamb on pull side

Series doors 2 nmeters apart, nninmum

6.5 mm maxi mnum t hreshol d on exterior,
el i mnated where possible on interior

Doormats no nore than 6.5 mm high, grate
beari ng bar openings 9.5 nm maxi num set
per pendi cul ar to path of travel

Corridors, Floors, and Lobbies.

Corridor width, 1525 nmm cl ear

Lobbi es | arge enough to all ow
maneuverability

Corridors free of protruding hazards

Fl oors on common | evel or connected
by ranps and stairs blending to a
common | eve

Ranps, stairs, and railings in
accordance with respective criteria

Proper specification of carpet, when
used

| nformati on/ checkout counters 890 nm
hi gh; witing counters 790 nm hi gh

Lock boxes between 460 mm and 1220 mm
hi gh with space in front

Proper location of interpretative
mat er i al
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16.

17.

18.

Toi | et Rooms YES*

a. One room for each sex on each
appl i cabl e fl oor

b. No travel in excess of 45 neters with
directional informtion

C. Vesti bul e cl earance for wheel chair
passage

d. Fl oor I evel with corridor

e. One toilet conpartnent to accommmodat e

wheel chair inside with door closed

f. Qut - swi ngi ng door no |less than 813 nm
(32") wide (864 mm (34") preferred)

g. 1.2 meter between front of conpartnment and
opposite wall

Dri nki ng Water Di spenser

d. Di spensers centered in alcove; 1.8 neters
wi de for side approach, 915 mm wi de
for frontal

e. Up-front spouts and controls, hand-
oper at ed

Publ i c Tel ephones.

a. One accessi ble phone with hearing aid
wher e phones are provided

b. Vol ume control or inductive coil in
receiver with instructions

cC. 815 mmto 914 mm cord, push-button dial

d. Hi ghest operating nmechanism 1.2 neters
above floor, maxi mum

e. 610 mm clear of restriction on each side

f. Al coves 1.2 neter deep, 1.2 neter w de
with 864 nmm (34")door or opening w dth
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19.

20.

21.

YES*
El evators.
a. One el evator for 2 or nore operating
| evel s used by public

b. Stop within 6.5 mmto 12.5 nm maxi nmum of
facility floor |evels

cC. Cab 1525 mm deep, 1725 mmwi de with
handrails at 915 above fl oor

d. Door cl ear opening, 915 mm (36")
mnimum 6 to 10 second cl osing del ay
with safety reversing devices

e. Cab controls between 760 mm and 1370 nmm
hi gh; enmergency call box no higher than
1015 mm

f. Lobby call buttons 1.2 neter high,
maxi mum

g. Synmbol , sight-touch identification, and
signals in accordance with criteria

Swi tches and Control s.
a. Swi tches and controls between 1015 mm
and 1220 nm above fl oor

b. Sane as above for thernostats and fire
alarms in areas subject to handi capped
use

cC. Controls operable by 35 Newton force,
maxi mum

d. El ectrical outlets and adjustable vents

460 mm above floor, m ni rum

Assenbly Seat Accommmodati ons.

a. One wheel chair space and one wi de seat
in areas having up to 20; one additional
space and seat for each 60 additional
seats or increnent

b. Addi ti onal spaces in high-use area
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22.

23.

YES*
I ntegral part of assenbly area floor plan
with choice of view ng positions

VWheel chair spaces 865 mm wi de, 1920 nm
deep, on level floors with access

Seats 610 mMm wide with 710 mm clear in
front for persons with crutches or
braces

Tabl es, 790 mm hi gh overall, 750 mm cl ear
under neat h extendi ng 610 mm deep by
915 nm wi de

| dentification of designated handi capped
space keyed to directional sign at
entrance

Di ni ng Areas.

a.

Shop

Passage | anes, 1070 nmm cl ear through food
service area with 1525 mm square turn-a-
round spaces

1.8 meter passage | anes between table
wi t hout chairs

Di spl ay shel ves and di spenser within
reach, tray slide at 865 nm maxi mum

Di ning area spaces provided on m ni mum
basis prescribed for assenbly areas

Tabl es 950 mm cl ear underneath for use
by everyone

| dentification of accessibility and sign
descri bing features in food service and
di ni ng area

and Craft Areas.

Work tables 950 nmm cl ear under neath

Passage | anes 1070 nm cl ear of
proj ecti ons

YES*
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24.

C. Wor k space between parallel tables,
1525 nm wi de

d. Addi tional requirenments investigated

Li brary and Offi ce Areas.

a. 1070 nm passage | anes between book stacks
or files with 1525 mm square turn-a-
round spaces at aisle ends

b. Maj or passage | anes, 1525 nm wi de
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APPENDI X E

QUALI TY CONTROL PLAN

(Note: AE's Quality Control Plan for design work perforned
under contract with District or product engineering QCP for
desi gn perforned by District in-house personnel.)
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